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Accurate diagnosis is fundamental to medical practice. While there is often more focus on 
therapeutics, the importance of diagnostics has been highlighted by the COVID 19 pandemic. 
With the concerns about both false negative rates for the COVID 19 PCR test, and false positive 
rates for the COVID 19 antibody test, both physicians and the public are more acutely aware of 
the importance of accurate diagnostic testing (1, 2).  
 
In this issue of Pediatric Research, Rowland and colleagues examined the repeatability of 
Transient Elastography (TE), a widely used method to diagnose liver disease in children (3).  The 
study demonstrated that despite its widespread use, TE does not have adequate precision for 
use in children. Similar to the situation for COVID-19 testing, this study demonstrates the need 
for rigorous evaluation and a complete understanding of diagnostic techniques before they are 
fully employed in clinical practice. Furthermore, diagnostics, like therapeutics, are most often 
developed for and tested in adults.  Additional evaluation in children may be required to 
establish proper efficacy. 
 
While there is a general understanding of the drug evaluation process, the evaluation for 
diagnostic tests and techniques can be confusing and is not well understood by either the 
public or physicians. The regulatory pathway falls under the category of devices and is 
significantly different than the process for drug approvals.   
 
The Food and Drug Administration (FDA) is responsible for approving or clearing drugs, 
biologics, and medical devices for marketing. Drugs, biologics, and devices are evaluated by 
different centers within the FDA under different regulations, creating different pathways for 
product evaluation. Drugs and biologics are regulated by the Center for Drug Evaluation and 
Research (CDER) and Center for Biologics Evaluation and Research (CBER), respectively, while 
devices are regulated by the Center for Devices and Radiological Health (CDRH). Devices are 
classified by risk level, from Class I (lowest risk) to Class III (highest risk) (4). Diagnostic tests, 
such as in vitro diagnostic (IVD) and imaging devices, are typically Class I or Class II devices. To 
be cleared for marketing, Class I and II devices require a premarket notification (or a 510(k)).  A 
510(k) submission must demonstrate that the proposed device is as “safe and effective, that is, 
substantially equivalent, to a legally marketed device (5).” A legally marketed device to which a 
new device is compared is often called a predicate device. Class III devices, on the other hand, 
require a more stringent review process including laboratory and clinical data demonstrating 
that the device is safe and effective, most commonly through a premarket approval (PMA) 
application (6). 
 
Unlike new drug applications, (7) new device applications are not required to include clinical 
study data from pediatric patients. PMAs and other new device submissions must include any 
readily available information about affected pediatric subpopulations as well as the number of 
affected pediatric patients, (8) but this falls short of requiring data from clinical studies in 
pediatrics. As a result, many devices (including diagnostic tests) are not designed with children 
in mind. Pediatricians use devices approved for adults “off-label” in children, meaning the 
device is used for an indication that is not part of the FDA-approved label. The FDA considers 
off-label use to be the practice of medicine, something the FDA does not regulate. There is an 
unspoken understanding that market clearance means devices can be used off-label for 
different populations. 
 
While others have rightly pointed out that off-label use of devices and diagnostic tests in 
pediatric patients is necessary and may be appropriate in some circumstances, (9)  those 
recommendations relate to higher risk devices (Class III). However, most diagnostic devices are 
Class I and II, and FDA clearance for marketing is based on the claim that the new device is as 
safe and effective as a substantially equivalent predicate device.  This pathway is most 
commonly used, although the de novo pathway is an option when there is no predicate device. 
  
The highest evidentiary standard for most diagnostic devices, then, is a comparison to a 
predicate device “rather than an independent demonstration of the new device’s safety and 
effectiveness (10).” There is no specific requirement that diagnostic devices demonstrate 
sensitivity and specificity in children. With this standard applying to Class I and II devices, it is 
not surprising that device companies seek FDA clearance to market their devices without 
mandate or incentive to collect data on use in children. The FDA is attempting to address the 
problems faced in pediatric device development through initiatives such as the Pediatric Device 
Consortia Grants Program, System of Hospitals for Innovation in Pediatrics (SHIP), and pediatric 
expertise on advisory panels (11, 12, 13). Despite these initiatives, many diagnostic tests 
cleared by the FDA lack sufficient evidence for use in children.  Because the prevalence of many 
diseases is lower in children than adults, relying on adult derived specificity and sensitivity 
assessments may be misleading for pediatric clinicians. 
 
While the pediatric community has made great strides to ensure proper evaluation of drugs in 
children, ensuring the same quality evaluation of devices, including diagnostic tests, remains 
elusive. This gap requires pediatricians to seek out and understand the limitations of diagnostic 
tests used in children, and the academic community to undertake rigorous studies of 
diagnostics, as Rowland and colleagues have done.  Given the wide range and number of 
diagnostic tests, this situation is neither sustainable nor realistic for pediatricians or the 
academic community.   
 
To be sure, there are substantial barriers that must be addressed to make sure that diagnostic 
tests are consistently studied in children.  Diagnostic tests may only be used in a small number 
of children, and there are significant development and regulatory costs with limited financial 
return (14). In addition, smaller companies with fewer resources predominate in the medical 
device industry, and devices and tests are often developed in an iterative process by refining 
devices and tests over time, with a new design replacing the old over a relatively short time 
(15).  This process makes a key incentive for the study of drugs in children-- an extended period 
of market exclusivity-- less useful for device companies.   
 
The challenges of making properly evaluated devices and diagnostic tests available to children 
have long been recognized, and in 2007, Congress passed the Pediatric Device Safety and 
Improvement Act (16). This law facilitated tracking of pediatric approvals and strengthened 
post market surveillance of pediatric devices but did not include any type of incentives and 
mandates that have transformed pediatric drug availability.  This act has had only modest 
success, and it falls far short of the record of achievement for drugs in children (15). 
 
 It is time for the pediatric community, along with the FDA and the device industry, to renew 
efforts to better provide appropriately evaluated devices and diagnostic tests for children. This 
will require seriously considering incentives and/or funding for pediatric trials, improving 
insurance coverage to reimburse for device use, and creative approaches to the evaluation 
process in children (14). In the meantime, the FDA should work to better communicate the 
device and diagnostic test regulatory process to the public and physicians, and make clear to 
pediatricians to what extent specific diagnostic tests and devices have and have not been 
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